INTRODUCTION T
HE CLINICAL RESEARCH EXEMPTIO N from patent infringement permits experimentation with patented inventions, such as drugs and medical devices, by exempting from infringement those activities that are reasonably related to seeking regulatory approval from the federal government. The intent of the exemption is to facilitate competitor development of alternatives or generic forms of a patented invention that can enter the market immediately on expiration of the patent.
An unsettled legal question is how far upstream in the research process the exemption reaches. The technological platforms of a significant number of biotechnology companies are based on drug discovery tools. There has been much debate concerning whether wide-scale patenting of so-called research tools stifles research and impedes development of therapeutically beneficial products. Patents covering drug discovery platforms may constitute one of only a few assets an emerging company has and may be essential for raising capital and leveraging alliances. A legal setting whereby the clinical research exemption from patent infringement is deemed to reach, for example, a pharmaceutical company's unauthorized preclinical use of an emerging company's patented drug discovery tool, may therefore prove problematic for a significant segment of the industry.
Provided here is a discussion of the clinical research exemption from patent infringement and the current legal uncertainty concerning the extent to which the exemption reaches preclinical activities. This discussion is followed by comments concerning the potential impact of the exemption on certain companies in the drug discovery industry.
THE UNCERTAIN LEGAL SETTING
In 1984, Congress enacted the Drug Price Competition and Patent Term Restoration Act, also known as the Hatch-Waxman Act, 1 to address two unintended distortions of the 17-year patent term 2 caused by the requirement that certain products receive regulatory approval prior to marketing. First, because the patent term clock runs without regard to the regulatory approval process, the period of time the holder of a patent covering a regulated drug had potential market exclusivity was significantly reduced. The early years of the patent term were lost to the patent holder because regulatory approval takes years to obtain. In contrast, the second distortion favored the patent holder at the end of the patent term. Prior to enactment of the Act, making, using, or selling a patented invention constituted patent infringement even if the activity was solely for the purpose of conducting tests and developing information necessary to obtain regulatory approval.
3
Because competitors could not, without infringing, commence activities necessary for regulatory approval until after a patent had expired, a de facto period of market exclusivity for the patent holder extended beyond the patent term. The Act attempted to eliminate the first distortion by providing a patent term extension for up to 5 years to compensate a patent owner for marketing time lost to the approval process. The second distortion was addressed with the clinical research exemption from patent infringement, the so-called safe harbor provision. This provision has been interpreted broadly by the Supreme Court and the Court of Appeals for the Federal Circuit (CAFC), exempting from patent infringement, not only drugs, but also medical devices and seemingly commercial activities bearing only a tangential relationship to the regulatory approval process. 4 However, there is conflicting guidance in the judicial case law concerning the harbor's depth. As discussed below, significant uncertainty exists concerning whether the clinical research exemption from patent infringement reaches preclinical activities such as drug screening and development.
While the Supreme Court and CAFC have not yet had occasion to render decisions clarifying how far upstream in the research process the exemption reaches, two lower court decisions have dealt with this issue. 5 The first case involved Advanced Cell Technology's (ACT's) use of Infigen's patented method for parthenogenic activation of bovine oocytes in cloning experiments. 6 ACT argued that because the purpose of those experiments was ultimately to develop transgenic cattle capable of producing a product requiring Food and Drug Administration (FDA) approval prior to marketing, the clinical research exemption from patent infringement applied, and there was no infringement. The District Court for the Western District of Wisconsin disagreed. According to the court, an earlier Supreme Court decision 7 required a symmetrical reading of the patent term extension and clinical research exemption provisions of the Hatch-Waxman Act. In other words, according to the Court, an exemption from infringement should be recognized only for activities falling under patents eligible for term extension. Because a patent covering oocyte activation methods is not eligible for term extension, the district court opined that the lawsuit was not precluded under the clinical research exemption.
In contrast, in a later case, the District Court for the Southern District of New York held that Bristol-Myers Squibb's (BMS's) use of Rhone-Poulenc Rorer's (RPR's) patented Taxol intermediates for the purpose of generating analogs fell under the safe harbor and was exempt from infringement. 8 In reaching this conclusion, the court rejected RPR's argument that the safe harbor applies only to research occurring after a drug candidate has been selected or filed with the FDA. The court reasoned that use of patented intermediates is reasonably related to an FDA application and thus exempt from patent infringement:
even though each such use of the patented intermediates may not directly yield information that could be submitted to the FDA, but relates to a preliminary activity that may facilitate or be useful in generating information that could be submitted to the FDA. The court explicitly adopted the argument advanced by BMS that:
It would be nonsensical for the exemption to apply only in the development process after a drug candidate was identified, or after a drug candidate was actually filed with the FDA. If so, the exemption would never be reached because the underlying preliminary research and development work could not be undertaken. 10 The Merck asserted that the allegedly infringing activities were exempt from infringement under the §271(e)(1) clinical research exemption. The jury returned a verdict for Integra, finding that Scripps and its scientists directly infringed and that Merck willfully infringed and induced Scripps' infringement of the asserted patents.
14 Merck filed a post-trial motion for judgment as a matter of law that all of the drug discovery research was exempt from infringement under §271(e)(1) and that no reasonable jury could have concluded otherwise. 15 Essentially, Merck argued that the exemption applies "because the [drug screening] results inform and will lead to clinical trials, which, in turn, would produce data that would be submitted to the FDA even if the data from the accused research had not itself been submitted to the FDA." 16 The district court disagreed, finding that the evidence was sufficient to uphold the jury verdict. Specifically, the court focused on whether the research experiments conducted by Scripps were of the type that would be required to support an IND or NDA application at the FDA. The court concluded that "any connection between the infringing Scripps experiments and FDA review was sufficiently indirect to qualify for the exemption." 17 The case is currently before the CAFC on cross appeals filed by the parties. Merck reiterated on appeal its argument that all of the preclinical drug screening experiments conducted by Scripps are exempt, as a matter of law, from infringement under §271(e)(1). 18 In its briefs, Merck acknowledges that the issue of how much of the drug development process falls within the exemption has not been addressed but contends that the legislative history of §271(e)(1) favors a broad interpretation of the statute.
19 Specifically, Merck contends that "Congress must have intended the phrase 'uses reasonably related to the development and submission of information' to the FDA to encompass drug development research that serves as a rational predicate to generating information for submission to the FDA, including any tests conducted to determine whether to proceed with a drug candidate."
20 Citing the decision of the district court in Bristol-Myers Squibb, Merck asserts that to construe the exemption more narrowly would be "nonsensical" and "would seem to negate Congress's intent to have new drugs come to market without delay upon expiration of a patent." 21 Integra, for its part, contends that the "rational predicate" test advanced by Merck would dramatically expand the scope of the §271(e)(1) exemption and result in any and all research in the chain of events that could ultimately lead to development of any drug requiring FDA approval being exempt from infringement. According to Integra, such a test is inconsistent with a plain reading of the statute and clearly contrary to Congressional intent.
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POTENTIAL IMPACT ON THE DRUG DISCOVERY INDUSTRY
How the CAFC decides Integra could have farreaching implications for the drug discovery industry, particularly for emerging companies having research tools as their platform technology. The National Institutes of Health has defined the term "research tool" to encompass, in its broadest sense, the "full range of resources that scientists use in the laboratory."
23 Thus, the term is considered to include cell lines, monoclonal antibodies, reagents, animal models, growth factors, combinatorial chemistry libraries, drugs and drug targets such as receptors, clones and cloning tools such as PCR, methods, laboratory equipment and machines, databases, and computer software. Id. To the researcher in the laboratory, such products are considered means to an end-a tool for developing a new therapeutic or diagnostic product or simply for conducting academic research. To the provider of such research tools, however, they are a valuable end product for sale to customers and a significant business asset. Numerous biotechnology companies have been formed on the basis of a drug discovery platform as the core technology. A quick search of the Internet provides several sites listing several hundred U.S. companies focused on drug discovery for disease therapeutics.
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The court's rationale in the BMS case and the arguments advocated by Merck in the Integra v. Merck appeal echo the sentiment expressed by some that patents on drug discovery tools stifle research and innovation. 25 Several commentators have argued that research tool patenting has hindered research tool dissemination. 26 Screening, developing, and producing a therapeutic product involves myriad techniques and methods, each of which may be the subject of third-party patent protection. Thus, it has been argued that the number of licenses to upstream research tools required to produce a therapeutic or diagnostic product may be prohibitive. 27 One example given is that of a company wanting to develop a DNA microarray of single nucleotide polymorphisms (SNPs) having to seek licenses from numerous different SNP owners. 28 Of additional concern to some is the so-called reach-through royalty, which requires paying a royalty on downstream commercial products developed through the use of a patented drug discovery tool.
29 Proposals offered to overcome these perceived problems focus primarily on expanding the common law experimental use exemption 30 -which currently exists only as a very narrow exemption 31 -judicially narrowing the scope of research tool patents through more stringent interpretation of the patent laws, 32 or amending Title 35 of the United States Code to expressly exempt from infringement use of a patented invention in "research or experimentation." 33 Of course, a legal environment that facilitates, rather than inhibits, drug development is in the public interest. Whether this is best achieved by significantly diluting the value of patents directed to drug discovery tools is, however, questionable. As argued by another commentator, "experience shows that patents on inputs [e.g., drug discovery tools] generally do not prevent the production of outputs [e.g., diagnostic or therapeutic products]." 34 Industry statistics seem to support this assertion. For example, the number of approved biotechnology medicines and vaccines has increased seven-fold in the past 10 years 35 despite the fact that the total number of biotechnology-related patents granted in the U.S. each year has tripled over the same period. 36 Further, "the ability for patents to bring immense amounts of, and diversity in, sources of funding and other resources to the basic biological research community is recognized as a critical factor in the great success the community has enjoyed since 1980." 37 Indeed, within the drug discovery industry, emerging companies having research tools as their primary assets are often the most reliant on strong patent protection for survival. 38 These companies view patents, not only as being critical for raising venture capital, but also as necessary to leverage alliances with other companies. 39 Such alliances can increase the efficiency of product development by combining, for example, a small company's innovative drug discovery platform with an established company's drug development capability and knowhow. 40 Because many biotechnology companies do not have the expertise or resources to develop drugs themselves, seeking customers for their drug discovery tools constitutes a critical business strategy. Of those companies able to enter clinical trials on their own, at least in the case of genomic and proteomic companies, many have substantially more drug targets than they could possibly develop. Customers are sought for those targets not developed in-house to help defray costs. If the terms of any license sought are too onerous, potential licensees would seek out or develop alternatives, such as licensing a competing research tool or designing around the patent. Thus, for companies having research tools as their core technological platform, using patents to stifle competition by inhibiting the dissemination of the tool is probably not a luxury they can afford.
With respect to big pharma, however, it is true that there is less incentive to seek customers for internally developed drug discovery tools. In contrast to the rest of the industry, an established pharmaceutical company is likely to be fully capable of exploiting an internal research tool itself to develop therapeutic or diagnostic products. However, it does not follow that public access would be increased by significant dilution of the value of research tool patents. Instead, the absence of meaningful patent protection for drug discovery tools may lead to an increase in trade secrets, which, of course, is the antithesis of public dissemination.
An often-overlooked factor in the research tool debate is that one seeking to assert a patent directed to a research tool against a potential infringer already faces an uphill battle. The first hurdle is proving infringement. Where the potential infringer is manufacturing and selling the research tool itself, proof of infringement is a relatively straightforward matter. However, where the infringing conduct involves secretly using the tool in the course of an internal drug discovery program, infringement will be much more difficult to establish. In such circumstances, a therapeutic product sold by the potential infringer may provide no clue as to how it was developed. 41 
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